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Designing Classroom Practices for 
Teaching Online Inquiry: Experiences 
from the Field
Carita Kiili, Minna Lakkala, Liisa Ilomäki, Auli Toom, Julie Coiro, Elina Hämäläinen, 
Eero Sormunen

Increasingly, students turn to the internet to seek infor-
mation to address a problem or complete a learning 
task. These forms of online inquiry require students to 

locate relevant and credible information from multiple 
online resources and build a coherent representation 
of the explored issue (Leu et al., 2019). Although online 
inquiry is a common practice, students’ competencies 
are often under-developed (Brand-Gruwel & van Strien, 
2018), resulting in uncritical engagement with online in-
formation. Furthermore, many teachers find it challeng-
ing to embed instruction of these competencies into 
their curriculum (Derakhshan & Singh, 2011).

To address these issues, we developed a learning 
unit designed to intentionally translate relevant theories 
and design principles into effective classroom practices 
for teaching online inquiry. Five language arts teachers 
from Finland collaborated with us to provide initial feed-
back on the unit; after revisions, they agreed to imple-
ment the lessons in nine upper secondary classrooms 
and reflect on their teaching experiences. In this paper, 
we describe the theoretical and pedagogical underpin-
nings of our unit’s design and how it was implemented 
in classrooms. Then, we share teachers’ reflections 
about the unit, including ideas for improvements.

Theoretical Underpinnings
Two theoretical models guided our work in defining 
core competencies students need to engage in pro-
ductive online inquiry: the New Literacies of Online 
Research and Comprehension (Leu et al., 2019) and the 
Documents Model (Rouet, 2006).

According to the New Literacies perspective of 
Online Research and Comprehension, successful com-
pletion of an online inquiry task involves using the inter-
net to search for and evaluate information, synthesize 
important ideas from multiple online texts, and, finally, 

communicate the results of the inquiry to others (Leu 
et al., 2019). Skilled online readers are able to regulate 
these cognitively demanding comprehension processes 
across iterative cycles of online inquiry processes (Cho 
et al., 2017).

Students do not necessarily engage spontaneously 
in these processes, or if they do, their processing is of-
ten shallow (Quintana et al., 2005). In addition, students 
tend to overestimate their online inquiry skills (Aesaert 
et al., 2017). Therefore, students need to be intention-
ally guided through online inquiry processes with mod-
els, scaffolds, and feedback that support their ability 
to engage in cycles of deeper thinking (Quintana et al., 

Journal of Adolescent & Adult Literacy  Vol. 65  No. 4  pp. 297–308	 297� doi: 10.1002/jaal.1206  
© 2021 The Authors. Journal of Adolescent & Adult Literacy published by Wiley Periodicals LLC on behalf of International Literacy Association

CARITA KIILI is an academy research fellow at the 
Faculty of Education and Culture, Tampere University, 
Tampere, Finland; email carita.kiili@tuni.fi.
MINNA LAKKALA is a postdoctoral researcher at the 
Faculty of Educational Sciences, University of Helsinki, 
Helsinki, Finland; email minna.lakkala@helsinki.fi.
LIISA ILOMÄKI is a university researcher at the Faculty 
of Educational Sciences, University of Helsinki, Helsinki, 
Finland; email liisa.ilomaki@helsinki.fi.
AULI TOOM is a professor of higher education and 
director of the Centre for University Teaching and 
Learning at the Faculty of Educational Sciences, 
University of Helsinki, Finland; email auli.toom@
helsinki.fi.
JULIE COIRO is a professor in the School of Education 
at the University of Rhode Island, Kingston, Rhode 
Island, USA; email jcoiro@uri.edu.
ELINA HÄMÄLÄINEN is a doctoral student at the 
Department of Education, University of Jyväskylä, 
Jyväskylä, Finland; email elina.k.hamalainen@jyu.fi.
EERO SORMUNEN is a professor emeritus at the 
Faculty of Information Technology and Communication 
Sciences, Tampere University, Tampere, Finland; email 
eero.sormunen@tuni.fi.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.

 19362706, 2022, 4, D
ow

nloaded from
 https://ila.onlinelibrary.w

iley.com
/doi/10.1002/jaal.1206, W

iley O
nline L

ibrary on [05/12/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

mailto:﻿
mailto:﻿
mailto:﻿
mailto:﻿
mailto:﻿
mailto:﻿
mailto:﻿
mailto:carita.kiili@tuni.fi
mailto:minna.lakkala@helsinki.fi
mailto:liisa.ilomaki@helsinki.fi
mailto:auli.toom@helsinki.fi
mailto:auli.toom@helsinki.fi
mailto:jcoiro@uri.edu
mailto:elina.k.hamalainen@jyu.fi
mailto:eero.sormunen@tuni.fi
http://creativecommons.org/licenses/by/4.0/


298Journal of Adolescent & Adult Literacy  Vol. 65  No. 4� January/February 2022    literacyworldwide.org

ARTICLE﻿

2005). As new literacies are increasingly social (Leu et 
al., 2019), teachers can use technology to design learn-
ing spaces that offer opportunities for readers to model 
and share how they regulate their thinking during online 
inquiry.

To amplify core competencies that occur during pro-
ductive online inquiry, we applied the Documents Model 
framework that explains how readers build a coherent 
understanding of multiple online texts (Rouet, 2006). 
Building a coherent understanding of an explored topic 
requires readers to integrate information within and 
across multiple texts. Additionally, readers need to con-
nect information found to their respective sources (e.g., 
author, publisher) and then build an understanding of 
the relationship between these sources. This includes 
understanding how sources support or contradict each 
other. These processes are often labeled as sourcing, or 
"attending to, evaluating, and using available or acces-
sible information about sources of documents" (Bråten 
et al., 2018, p. 8).

Sourcing is important to educators because to 
become a skilled reader, one needs to integrate con-
tent from multiple online texts while also connecting 
content claims to their respective sources. In doing 
so, students are able to construct a deeper and more 
complex understanding of content by realizing that 
most issues can be viewed from multiple perspec-
tives. This more sophisticated understanding is what 
separates expert thinkers from novices (Alexander, 
2005) who take a more surface-level approach to un-
derstand the multifaceted nature of issues conveyed 
across multiple sources. When moving toward deeper 
understandings, students are better able to critically 

consider online information that is a core competence 
in the post-truth era.

Sourcing can occur across all phases of online in-
quiry rather than just at the end (Kiili et al., 2021). When 
planning for online inquiry, readers can think of poten-
tial sources (e.g., professions or organizations) that may 
provide useful and accurate information. Then, these 
potential sources can be incorporated into search que-
ries (topic + source). Sources can also be used to make 
inferences about the credibility of online texts when 
reading search results and actual websites. Finally, 
sourcing skills enable readers to share not only ideas 
found from online texts, but also the origin of those 
ideas when communicating the results of their online in-
quiry (Strømsø & Bråten, 2014). When combined, sourc-
ing skills help readers articulate judgments about the 
quality of an author’s claims in relation to the author’s 
affiliation and level of expertise (Coiro et al., 2015).

Pedagogical Design Principles
In addition to theory, our work was also guided by de-
sign principles divided into three sets of intentional de-
cision making about practices that promote students’ 
online inquiry competencies: the design of activities, 
instruction, and workspaces (Figure 1).

Design of Activities
The first set of design principles focuses on designing 
meaningful activities for learners by creating an engag-
ing task, structuring the process, and creating oppor-
tunities for joint analysis and reflection. The creation 

FIGURE 1  
Intentional Practices Linked to Three Sets of Design Principles
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of an online inquiry task is a crucial part of the design 
because the task characteristics guide students’ ac-
tivities. Online inquiry tasks that connect students to 
relevant, real-world concepts and events (Herrington 
& Oliver, 2000) and involve the creation of a meaning-
ful product (Ainley et al., 2006) have the potential to 
elicit learners’ interest. Activities should also require 
students to search for and engage with multiple online 
texts that provide various perspectives on inquiry topics 
(Brante & Strømsø, 2018).

Online inquiry is a complex process that can be sup-
ported by sequencing the inquiry process into manage-
able parts (cf. De Hei et al., 2016). To ensure students 
engage in all of the critical activities, task sequences 
are typically designed according to a theoretical model 
(Kobbe et al., 2007); in our case, the framework of Online 
Research and Comprehension. Furthermore, sequencing 
the process and specifying learning objectives and re-
quirements for each task can help students cope with the 
complexities of online inquiry (cf. Wingate, 2012). Third, 
activities should provide students with opportunities for 
joint analysis and reflection because peer interaction fo-
cused on achieving a common goal often has positive 
effects on students’ performance (Lou et al., 2001).

Design of Instruction
Designing instruction includes the design of thinking 
tools that support strategy use while also anticipating 
the need for just-in-time intervention. Thinking tools 
can help students understand why they should invest 
cognitive resources in searching for versatile informa-
tion sources, evaluating online texts, and comparing 
and contrasting sources; they can also elicit and sup-
port areas of declarative (what) and procedural (how) 
knowledge needed to engage in productive online in-
quiry (Afflerbach et al., 2020).

As groups work on their inquiry task, teachers or-
chestrate students’ engagement and react to their 
needs. One aspect of this orchestration relates to im-
plementing lessons as designed. Another aspect of or-
chestration may require improvisation, such as reacting 
to spontaneous input from students or contexts or act-
ing on teachable moments (Mæland & Espeland, 2017).

Design of Workspaces
The third set of design principles focuses on creating 
workspaces that enable sharing, co-authoring, and 
group reflection. When students collaboratively engage 
in online inquiry, efforts to regulate the group’s process 
are essential (Schoor et al., 2015). Students need to 

negotiate joint goals and strategies as well as moni-
tor and evaluate their progress toward set goals (Miller 
& Hadwin, 2015). Next, we detail components of the 
planned inquiry unit informed by these three principles.

Designed Unit
Task Assignment
We offered students four alternative online inquiry top-
ics on a controversial health issue: cell phone radiation, 
food additives, sun and health, and sleeping pills. To 
ensure the task would promote sourcing, we confirmed 
that various stakeholders were expressing their ideas 
about the topic on the internet. Students were provided 
with a short task scenario that included hints about the 
controversy surrounding the issue and connected the 
topic to young people’s lives. For example,

I am a 21-year-old athlete from Vantaa. I utilize biohacking 
to monitor my training and recovery. I do this to optimize 
my training to match the vitality level of my body. Before 
going to bed, I put the cell phone next to my pillow. The 
phone follows my movements and interprets the quality 
of my sleep. However, my friend told me that one should 
not keep the cell phone next to one’s head if not neces-
sary. Could you clarify what the internet says about the 
issue?

After choosing a topic, students were tasked with se-
lecting two different stakeholders, the views of which 
they would explore. Three questions provided a task 
overview:

•	 Who are the stakeholders (e.g., researchers, experts, 
politicians, laypersons, vendors) that write about the 
topic, and what are their points of view on the issue?

•	 Why do different stakeholders write about the issue? 
What is their expertise on the issue, and what is the 
evidence they rely on?

•	 Compare the point of views of different stakeholders: 
What is common, and how do they differ? What kinds 
of tensions and contradictions appeared between the 
points of view? From the two selected stakeholders, 
whose views are most plausible and why?

Materials
Different materials were designed to support partici-
pating teachers and students. For teachers, we created 
manual and presentation slides to support their explicit 
teaching of online inquiry strategies. Each presenta-
tion included important declarative (what) and proce-
dural (how) knowledge about effective strategies (see 
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Table 1), providing specific thinking tools for strategy 
instruction.

For students, an information package detailed the task 
assignment, alternative task topics, task phases, learning 
objectives, and evaluation criteria. A Google Docs working 
document was created for each group with analysis and 
reflection supports (see Table 2) to guide students’ inquiry 
work. The inquiry task included multiple points that re-
quired students’ negotiation, such as selecting the topic, 
stakeholders, and sources to explore in-depth. Working 
documents were intentionally constructed to make the 
inquiry process visible for both students and teachers. 
This enabled teachers to not only offer feedback about 
the products, but also highlight the value and purpose of 
each step in the inquiry process.

Workspace
Finally, we created a workspace in Microsoft OneNote, in 
which all groups of students were able to access instruc-
tional materials designed for the whole class as well as 
a set of Google Docs working documents for each small 
group (Figure 2). These materials were designed to help 
students monitor and regulate their joint inquiry work.

Methods
Once the unit was designed, we conducted a qualitative 
study in two phases to acquire teachers’ insights on how 
the unit works in classrooms and how it could be devel-
oped further. In Phase 1, we requested feedback from five 
teachers who worked with us as part of a larger research 

TABLE 1  
Summary of Contents in Teacher Instructions

Online inquiry 
competence Why? What? How?

Planning and 
implementing the 
search

▪	 To find various kinds of 
resources and perspectives 
on the issue

▪	 To identify different 
stakeholders that have 
interests in the issue

▪	 To formulate a justified and 
plausible view on the issue

▪	 Formulation of search queries 
by using main concepts and 
defining concepts

▪	 Use of different concepts and 
keywords that represent the 
information problem

▪	 Use of potential sources 
to define the search (e.g., 
organizations)

▪	 Identify the main concept(s) 
and define concepts 
by analyzing the task 
assignment and using prior 
knowledge on the issue

▪	 Try different keywords and 
their combinations

▪	 Identify new potentially useful 
concepts during the course 
of the search

Evaluating ▪	 Relying on reliable 
information when learning 
and making important 
decisions in various areas 
of life

▪	 Being better able to 
recognize misinformation 
and disinformation

▪	 Source features, such as 
expertise and intention of the 
author or publisher

▪	 Quality of evidence
▪	 What other sources say?

▪	 Use multiple aspects of the 
source and content features 
in evaluation

▪	 Corroborating

Synthesizing & 
Communicating:
Citing sources 
when comparing 
and contrasting 
different views

▪	 The background of the 
author and publication 
venue affect the 
interpretation of the 
message

▪	 Decontextualizing the 
message may change its 
intended meaning

▪	 Readers of the newly 
composed text can 
evaluate the plausibility of 
presented claims

▪	 Comparison of views and ideas 
of different stakeholders

▪	 Critical reflection
▪	 Presenting a justified 

conclusion

▪	 Use connecting words
▪	 Connect ideas to their 

sources
▪	 Provide the readers with rich 

enough information about 
the sources

▪	 Considering why the views of 
different stakeholders may 
differ (e.g., various motives)

▪	 In conclusion, rely on the 
most plausible sources
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project (Sormunen et al., 2015–2019) that sought to en-
hance adolescents’ epistemic practices required in future 
academic and work careers. The five participating lan-
guage arts teachers (four females and one male ranging 
in age from 35 to 61 years) taught upper secondary school 
students (ages 17–18) in one of four schools (one rural 
school and three city schools). Three teachers taught one 
group of students, one teacher taught two groups, and 
one teacher taught four groups.

Four of the five teachers participated in a 3-hour ses-
sion with our research team to discuss design principles 

and consider ways that teachers might contribute to the 
unit plan. Thereafter, we incorporated teachers’ sugges-
tions into the unit, and the same teachers implemented 
all of the lessons in nine upper secondary classrooms.

Unit Implementation
Preparations
Before the first lesson, students were asked to familiar-
ize themselves with learning materials in the information 

TABLE 2  
Analysis and Reflection Supports Provided for Students in Working Documents

Online inquiry competence Analysis support Reflection support

Planning the search (Day 1) ▪	 What are the main concepts related to the 
topic?

▪	 Who could write about the topic?
▪	 What organizations could provide 

information about the topic?

▪	 How good were the search queries 
we were able to formulate?/How did 
we manage to formulate good search 
queries?

Searching (Day 1) ▪	 What new potential search terms did you 
observe during the initial search phase?

▪	 What kinds of stakeholders write or 
publish about the topic?

▪	 Select the most interesting sources that 
represent two stakeholders.

▪	 Why did you select these sources?

▪	 How did we utilize information 
about organizations, publishers, 
and stakeholders in formulating the 
searches?

Evaluating
(Day 2)

▪	 What kinds of expertise does the author/
publisher have about the topic?

▪	 What are his or her motives to publish the 
text?

▪	 What is the main claim that the author 
wants to deliver to the audience?

▪	 How well does the author justify the 
claim?

▪	 What kind of evidence does he or she use 
(e.g., research, experience)?

▪	 How is the author’s expertise reflected in 
the way in which he or she justifies the 
claims?

▪	 How well did we consider different 
source features when evaluating the 
quality of online texts?

▪	 How well did we find the main claim and 
supporting reasons?

Synthesizing
(Day 3)

▪	 How did the views of different sources 
differ from each other?

▪	 What was common?
▪	 What may explain the differences (e.g., 

motives, expertise)?
▪	 What two issues that you observed in 

your comparisons were most exciting or 
surprising?

▪	 Which of the actors was more plausible 
and why?

▪	 How well did we find differences and 
commonalities between the different 
sources?

▪	 How well were we able to consider 
the potential explanations for the 
differences?
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package so they could efficiently begin their online in-
quiry on Day 1. The unit was taught in four 75-minute 
lessons across four different days.

Day 1: Planning and Implementing the Search. On Day 
1, lesson objectives were that students learn to specify 
their information needs and formulate search queries 
by utilizing core concepts and source information. After 
forming small groups and selecting a task topic, teach-
ers gave a 15-minute introduction to effective search 
strategies (Table 1). Students were encouraged to try 
alternative search terms, including source information, 
and skim search results to find new search terms and 
alternative perspectives.

Next, small groups were asked to apply presented 
ideas with their selected topic using designed sup-
ports on the working document (Figure 3). The idea 
was that students should plan their search before turn-
ing to Google. Students were tasked with finding two 
different stakeholders who talk about the topic online 
and two sources representing each stakeholder (four 

sources altogether). In the online inquiry task, the idea 
of stakeholders was crucial because we wanted stu-
dents to think beyond each specific source to discern 
patterns among sources. The materials explained that 
a stakeholder refers to persons or groups that have a 
common background (e.g., education, profession), in-
terest in, or way of thinking about an issue.

Day 2: Evaluating Information. Objectives for Day 2 were 
as follows: Students are able to (1) evaluate multiple as-
pects of online texts and (2) evaluate sources, content, 
and the interplay between them. Again, teachers began 
by introducing effective evaluation strategies and high-
lighting the importance of evaluating credibility from 
multiple perspectives (Table 2).

After learning evaluation strategies, students con-
tinued by evaluating four selected sources with the help 
of supports presented in Figure 4. Six prompts asked 
students to identify and record relevant source informa-
tion from the online text. The next four prompts involved 
analyzing and evaluating different but single aspects 

FIGURE 2  
Components of OneNote Workspace

Note. The color figure can be viewed in the online version of this article at http://ila.onlinelibrary.wiley.com.

 19362706, 2022, 4, D
ow

nloaded from
 https://ila.onlinelibrary.w

iley.com
/doi/10.1002/jaal.1206, W

iley O
nline L

ibrary on [05/12/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

http://ila.onlinelibrary.wiley.com


303Journal of Adolescent & Adult Literacy  Vol. 65  No. 4� January/February 2022    literacyworldwide.org

ARTICLE﻿

of credibility. Responses to these four prompts were 
intended to scaffold students to then consider the last 
and most demanding prompt, which asked students 
to think across credibility aspects and consider how 
source expertise and motives were reflected in the text. 
This prompt was designed to stimulate students to think 
deeply about the interplay of different credibility aspects 
(Forzani, 2020).

Day 3: Synthesizing Information. Learning objectives for 
Day 3 were that students are able to compare the view-
points of online texts in terms of their sources and evi-
dence behind these views and cite their sources. In their 
15-minute introduction to synthesis, teachers demon-
strated different ways that sources could be connected 
to text contents (Table 1).

Analysis supports in the working document asked 
students to compare the views and evidence in the 
online texts and consider reasons for potential differ-
ences. Students were also asked to think of interesting 
or unexpected issues that appeared when comparing 
the texts. Finally, students were asked to provide a justi-
fied conclusion about which of the examined stakehold-
ers was more plausible.

Day 4: Communicating Information. The objective of Day 
4 was that students learn to communicate findings from 
their inquiry to other students and engage in discussions 
about those findings. To achieve these goals, teachers di-
vided students into groups so that different task topics 
were represented in each seminar group. Depending on 
class size, three to five groups were formed. Students se-
lected a chair to lead each seminar group.

In the seminar, each group had 10 minutes to present 
their findings, after which 5 minutes were reserved for 
joint discussion. During their presentations, students 
were encouraged to utilize their working documents 
and make their sources explicit. To facilitate discus-
sion, teachers provided supporting questions. At the 
end of Day 4, students reflected on their learning and 
collaborative processes and considered takeaways for 
the future.

Data Sources
In Phase 2, data from teachers’ diaries and teacher in-
terviews were collected to understand how teachers 
implemented the revised researcher-designed unit as 
well as their impressions and suggestions for improv-
ing the lessons. In their diaries (N = 9), teachers were 
asked to report problems encountered in the lessons 
and modifications that were made. After completing all 
four lessons, teachers were asked to comment on the 
whole unit. Afterward, we interviewed teachers (N = 5) 
about their experiences in implementing the unit de-
sign. Interviews were transcribed, and lengths varied 
from 31 to 67 minutes.

Data Analysis
Content analysis and inductive coding (Saldaña, 2013) 
were used to analyze teacher diaries, resulting in 13 
codes (see Table 3) that we then mapped according to 
principles related to the design of activities and instruc-
tion. In the diaries, there was no mention of workspace 
design, other than general comments that teachers 

FIGURE 3  
Analysis Supports for Planning and Implementing Search
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appreciated the structured documents. As a consider-
able portion of the interviews was beyond the scope of 
this paper, we only used interviews to enrich findings 
from the teacher diaries. Next, we report our findings 
of teachers’ experiences and follow-up impressions 
mapped onto the principles with which the unit was 
designed.

Findings
Our analysis of teacher diaries and follow-up interviews 
suggests, in general, teachers had positive impressions 
of the planned inquiry activities and developed materi-
als. All reported an intention to implement a similarly 
structured unit in the future. Next, we share teachers’ 
experiences and ideas for improvements in line with the 
three sets of research-based principles for designing 
online inquiry activities.

Design of Activities
While teachers adhered to suggested lesson objectives, 
they provided suggestions for how to better allocate 

time to certain activities to ensure that learning objec-
tives could be accomplished within suggested time-
frames. Teachers found that students needed more time 
than was allotted on Day 1 to search for suitable stake-
holders and related sources. One reason for this might 
be that students were asked to approach their search 
differently than they were accustomed to. Rather than 
focusing searches mainly on the topic, the additional fo-
cus was on different stakeholders and related sources. 
Thus, students would likely need more time for internal-
izing this new approach. Notably, locating stakeholders 
that would be fruitful to compare was crucial to the en-
tire task’s success.

Two teachers also reported students would have 
benefitted from more time to prepare for the seminar. 
However, seminars did not require as much time as allo-
cated. Teachers mentioned that the self-regulated work 
required in seminars was new for students, and teach-
ers would have liked more guidance in how to effectively 
use the allotted time. As Juzwik et al. (2015) suggest, 
engaging in dialogue as part of teaching and learning 
can be challenging for teachers and students alike.

Teachers’ comments about learning objectives fo-
cused on the appropriateness and achievement of ob-
jectives and related task demands. Teachers reported 
that student group performance of the task was quite 
varied, which is in line with previous findings (Cho et 
al., 2018). Accordingly, the task challenged students 
differently:

For some students, it [the difficulty level] was appropriate 
whereas some students would have needed even more 
challenge. On the other hand, students with good skills 
were able to broaden and deepen their thinking, in particu-
lar, in critical evaluation of sources, and thus, they were also 
challenged. (diary)

Specifically, teachers mentioned that synthesizing 
information across sources was difficult, but supports 
appeared to help:

I think that all learned about making a synthesis, at least 
to some extent. It is such a challenging task to learn about, 
which takes time, even in higher education. (diary)

Related to students’ achievement of learning ob-
jectives, teachers reported gains in students’ use of 
effective search and evaluation practices. In line with 
previous research (Aesaert et al., 2017), students were 
generally overconfident in their search skills prior to and 
even after participation in the online inquiry unit.

Clarity of task instructions was raised in five 
diaries, and most comments concerned the term 
stakeholder. Three teachers reported that students 

FIGURE 4  
Analysis Supports for Evaluating Sources
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struggled to understand the concept of a stakeholder, 
and two teachers sought more clarity in instruction 
about stakeholders.

… when students needed to find the stakeholders, the con-
cept of stakeholder was difficult, even though it is basically 
easy. They may have filled in specific sources even though 
they would have needed to select something more general 
to have had something like experts or regular consumers. 
(interview)

For some small groups, teachers reported that 
students’ insufficient conceptual understanding of 
stakeholders hampered or slowed down their comple-
tion of multiple task phases. For example, some stu-
dents needed to go back to search for sources after 
realizing they misunderstood the meaning of stake-
holders. Teachers also reported that some students 
selected stakeholders that were neutral or too similar. 
This, in turn, negatively influenced their comparison of 

stakeholders and related sources, impeding the depth 
of processing. We defined stakeholder in the instruc-
tional materials, but it seems that more support was 
needed. One teacher suggested a clear improvement 
for instruction:

Probably the most crucial question of the whole project on 
Day 1 was "What are the two most interesting stakehold-
ers that are worth investigating? Why do you think so?" 
The formulation of the question might have been problem-
atic because the interest is subjective, and closely related 
stakeholders might be fascinating. For the project, it would 
have been beneficial if the stakeholders were truly different. 
Maybe, the directions could have been: "Select two stake-
holders that are clearly different", maybe this might work. 
(diary)

Teachers also commented on how well the designed 
activities were able to engage students cognitively, mo-
tivationally, and collaboratively. Most students were 

TABLE 3  
Coding Categories for Teacher Diaries

Category
Number of diaries with at least 
one comment

Number of teachers with at least 
one comment

Design of activities

Allocation of time for online inquiry processes 6 5

Learning objectives 5 3

Task instructions 5 4

Cognitive and motivational engagement with 
the task

3 3

Engagement with collaborative work 2 2

Task topics 2 2

Student materials 1 1

Design of instruction

Reacting to practical issues 7 4

Modifications or additions to unit plan 6 2

Guiding students 5 3

Students-related issues requiring attention 4 3

Group work 3 2

Instructional materials 3 3

Feedback 2 2

Note. There were nine diaries and five teachers. Two teachers taught more than one class.
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engaged with the task; however, for some students, 
“speed was everything.” Not surprisingly, in some 
groups, responsibilities were not evenly distributed. To 
increase engagement, teachers could consider different 
inquiry topics. One teacher suggested political topics, 
and another mentioned current topics, such as drones, 
that was the topic used in instructional materials for 
planning a search.

Design of Instruction
In terms of designing instruction, teachers’ comments 
focused primarily on the need to flexibly orchestrate 
planned experiences with in-the-moment decisions and 
useful feedback to guide students through the inquiry 
process. Teacher diaries revealed, for example, that 
practical issues, such as previously absent students, 
required both orchestration and just-in-time improvisa-
tion, as described next in the Day 4 seminar.

I employed [three] previously absent students by giving 
them a role of an observer. There were three seminars, and 
in each of them, there were three small groups and one ob-
server. The observer considered every evaluation criterion 
and marked pluses and minuses according to how well the 
groups fulfilled the criteria. (diary)

This solution of assigning some students to be an 
evaluator could be embedded into the unit as a new de-
sign element. Taking on a different role offers students 
opportunities to revisit, reflect on, and apply evaluation 
criteria that may not have been considered previously.

In the diaries, two teachers commented on other les-
son modifications. One teacher described how she re-
acted to the seminar plan when the instructions did not 
necessarily lead to deep discussions about their online 
inquiry results:

When students were presenting their synthesis in the semi-
nar, I realized that students read a few sentences that took 
only 15 seconds instead of 15 minutes. So, I instructed all 
small groups to tell what search terms they used and de-
scribe the whole process. This may have led others to learn 
something new. (interview)

This teacher asked students to take advantage of 
the explicit documentation of their inquiry process in 
the working documents to articulate their online inquiry 
processes to others. The documentation made it possi-
ble for students to retrieve steps that they took from the 
beginning of the task. If students had only their memory 
to rely on, this might not have been possible.

Teachers noted that guiding students during inquiry 
work was somewhat challenging due to large class 
sizes. Teachers also reported that planning search 

queries was difficult for many students. One teacher 
explained how she reacted to this teachable moment:

I mainly helped them to consider better search terms and 
to restrict their queries…I thought that it would be better if 
they discovered issues by themselves. But in some cases, 
we thought together about synonyms and different ways to 
approach the issue. (interview)

Concluding Remarks
Overall, in their diaries and follow-up interviews, teach-
ers articulated several challenging aspects of online 
inquiry. These challenges related to (1) planning and 
searching, (2) attending to multiple sourcing criteria 
to evaluate similar and competing claims around com-
plex social issues, (3) synthesizing relevant informa-
tion across multiple perspectives, and (4) engaging 
in discussions with classmates about their findings, 
their sources, and the processes used to conduct their 
inquiry. Our intentional design of four explicit lessons 
paired with research-informed supports for teachers 
and students likely facilitated teachers’ understand-
ing of online inquiry processes. Moreover, participat-
ing teachers believed the designed teaching materials, 
thinking tools, and collaborative workspaces helped 
guide their own instruction and feedback while also en-
abling students to document their thinking and accom-
plish learning objectives aligned with becoming critical 
consumers of online texts.

Findings from this study also reinforced the critical 
role that teachers play in helping to design, pilot, and 
provide feedback that improves the intentional design 
of instructional plans and student materials to better 
promote skilled online inquiry as part of multiple source 
comprehension. Teacher feedback suggests at least 
three important practices to incorporate into our collec-
tion of effective design principles.

First, asking students to search for two stakehold-
ers that consider a controversial issue from two clearly 
different perspectives, and locate online texts that rep-
resent these stakeholders, is a promising practice. It 
supports students in moving beyond considering and 
evaluating online texts as separate entities. It also sup-
ports students in thinking of sources at the beginning of 
online inquiry; a practice shown to help with evaluating 
the credibility of information (Kiili et al., 2021). However, 
teachers should also discuss with students the concept 
of stakeholder, provide models, and give feedback to en-
sure that all students have found stakeholders that are 
reasonable to compare.

Second, instructional materials can be revised to 
extend the number and types of roles that support 
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student agency and discussion as an integral part of 
the seminar experience. Teachers could ask students 
to circulate the roles of chair, presenter, and evalua-
tor to support active participation and lively seminar 
discussions.

Third, students can be encouraged to revisit small 
group working documents to articulate their in-the-
moment thinking during the seminar. This provides stu-
dents with opportunities to reflect on their processes and 
learn from each other about strategies that worked and 
strategies that did not work. The documentation also al-
lows teachers to access online inquiry processes that are 
normally hidden, which provides additional opportunities 
for feedback and evaluation. This might be particularly 
important because students do not necessarily put effort 
into planning and sourcing if they do not get feedback on 
these practices or if planning and sourcing are not taken 
into account when grading (Paul et al., 2017). Overall, the 
researcher-teacher collaboration seemed to be a fruitful 
endeavor that can assist in advancing the research-based 
design of productive online inquiry activities.
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